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McDonnell Douglas Realty Company 
4060 Lakewood Boulevard 
Building No. 801, Sixth Floor 
Lakewood, California 90808 

Attn: Mr. Mario Stavale 

RE: Geotechnical Investigation Proposed Harbor Gateway 
Distribution Warehouse Development - Located on the East Side of 
Western Avenue, Northerly of West 203rd Street, in the City of Los 
Angeles, California 

Dear Mr. Stavale: 

Pursuant to your request, this firm has performed a Geotechnical Investigation 

for the above referenced project in accordance with your authorization. The 

purpose of this investigation is to evaluate the geotechnical conditions of the 

subject site and to provide recommendations for the proposed development. 

This geotechnical engineering report presents the finding of our study along with 

conclusions and recommendations for development. 

We appreciate this opportunity to be of service to you. If you have any further 

questions, please do not hesitate to contact the undersigned. 

Respectfully submitted, 
NORCAL ENGINEERING 

Keith D. Tucker 
Project Engineer 
R.G.E. 841 

Troy D. Norrell 
President 
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Structural Considerations 

Project Number 6447-96 

This geotechnical engineering report presents the findings of our study along 

with engineering analysis and recommendations for the proposed development. 

It is proposed a warehouse/distribution building consisting of ±346,000 square 

feet as shown on the included site plan. Other improvements may consist of 

asphaltic and/or concrete parking, driveway and loading areas. Final building 

plans shall be reviewed by this firm prior to submittal for city approval to 

determine the need for any additional study and revised recommendations 

pertinent to the proposed development, if necessary. In addition, the 

investigation included land to the east of the proposed building area. No 

development plans exist for this area at this time. 

Site Description 

The site is a former loading and unloading area for the McDonnell facility at the 

southeast corner of Western Avenue and 190th Street. Several railway spurs 

extend through the property. A few small buildings are located along the 

northerly property line of the subject site. The remainder of the property is 

covered mainly by asphaltic concrete pavement, gravel base and low weed and 

grass cover. A large volume of equipment is currently being stored across the 

entire site. Location of the materials greatly limited the placement of our test 

explorations. 

NorCal Engineering 
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Seismicity and Liquefaction Evaluation 

There are no known active or potentially active faults trending toward or through 

the site. The proposed development lies outside of any Alquist Priolo Special 

Studies Zone and the potential for damage due to direct fault rupture is 

considered remote. The site is located in an area of high regional seismicity and 

a maximum credible bedrock acceleration of 0.52g may occur from a Magnitude 

6.6 event along the Palos Verdes Hms Fault Zone, which is located about 3 miles 

southwest of the site. 

Ground shaking originating from earthquakes along other active faults in the 

region is expected to induce lower horizontal accelerations due to smaller 

anticipated earthquakes and/or greater distances to other faults. The following 

table provides information on nearby major active faults along with peak 

horizontal ground accelerations. 

Estimated Maximum Probable Ground Motion Parameters 

Fault 
Zone 

Approximate Distance 
From Site (Miles) 

Maximum Probable Peak Horizontal 
Magnitude (Richter)* Acceleration (g) 

PalosVerdes Hills 
Newport/1 nglewood 
Whittier 
San Andreas 

3SW 
5NE 
18NE 
48NE 

6.6 
6.6 
6.7 
8.1 

*From Table 25 
Professional Paper 1360, USGS 1985 
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0.25 
0.15 

BOE-CS-0063599 



January 14, 1997 
Page4 

Project Number 6447-96 

The subject site is expected to experience ground shaking and earthquake 

activity that is typical of Southern California area. It is during severe ground 

shaking that loose, granular soils below the groundwater table can liquefy. 

Previous boring performed on site and laboratory analyses for our Preliminary 

Geotechnical Investigation report dated March 18, 1996, Project Number 5936-

96 reveal that the area has a very low potential for liquefaction. In addition, 

groundwater in the area is approximated 80 to 90 feet below ground level based 

upon review of the Fall 1993 groundwater contour map by the County of Los 

Angeles Department of Public Works. The document U.S.G.S. Professional 

Paper 1360, Evaluating Earthquake Hazards in the Los Angeles Region, Figure 

143, also details the area as having a very low liquefaction potential. 

Thus, the design of the proposed construction in conformance with the latest 

Building Code provisions for earthquake design is expected to provide mitigation 

of ground shaking hazards that are typical to Southern California. 

Field Investigation 

The purpose of the investigation was to explore the subsurface conditions and to 

provide preliminary geotechnical engineering design parameters for evaluation of 

the site with respect to the proposed development. 

The investigation consisted of the placement of eighteen subsurface exploratory 

excavations by a truck mounted hollow-stem auger and backhoe to a maximum 

depth of 20 feet placed at accessible locations on the site. The explorations 

were visually classified and logged by a field engineer with locations of the 

subsurface explorations shown on the attached Site Plan. 

NorCal Engineering 
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The exploratory borings revealed the existing earth materials to consist of 

pavement section, fill and natural soil zones. A detailed description of the 

subsurface conditions are listed on the excavation logs in Appendix A. These 

soils are described as follows: 

Fill: Minor amounts of fill soils were encountered across the site and 

ranged in depth to a slightly more than 12 inches. The fill 

consisted of silty CLAYS with minor debris, ballast materials from 

the existing railway spurs and base material. These materials 

were generally loose to moderately dense and damp to moist. 

The majority of the fill materials may be reutilized as compacted 

fill during site grading operations. 

Natural: Native, undisturbed soils classifying as silty and sandy CLAY 

were encountered beneath the upper pavement section. These 

materials were also observed to be stiff and were moist to very 

moist. Recent rains in the area are undoubtedly responsible for 

some of the elevated moisture conditions. Clay content tended to 

decrease slightly with depth of excavation and sand content 

increased in most cases. The pavement section encountered in 

the central portion of the site measured 3 inches of asphalt 

overlying 2 inches of base material. A pea gravel and asphalt 

mixture was encountered in test excavations 10-13. This layer at 

the surface measured about one-half inch in thickness. 

NorCal Engineering 
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Relatively undisturbed samples of the subsurface soils were obtained to perform 

laboratory testing and analysis for direct shear, consolidation tests and to 

determine in-place moisture/densities. These undisturbed samples consisted of 

one inch rings with inside diameter of 2.5 inches. Bulk bag samples were 

obtained in the upper soils for expansion index tests and maximum density tests. 

Wall loadings on the order of 4,000 lbs./lin.ft. and maximum compression loads 

on the order of 1 00 kips were utilized for testing and design purposes. All test 

results are included in Appendix B, unless otherwise noted. 

A. The field moisture content (ASTM:D 2216) and the dry density of 

the ring samples were determined in the laboratory. This data is 

listed on the logs of borings. 

B. Maximum density tests (ASTM: D-1557-78) were performed on 

typical samples of the upper soils. Results of these tests are 

shown on Table I. 

C. Expansion index tests in accordance with the Uniform Building 

Code Standard No. 29-2 were performed on remolded samples of 

the upper soils to determine the expansive characteristics and to 

provide any necessary recommendations for reinforcement of the 

slabs-on-grade and the foundations. Results of these tests are 

provided on Table II. 

NorCal Engineering 

BOE-C6-0063602 



January 14, 1997 
Page 7 

Project Number 6447-96 

D. Direct shear tests (ASTM: D-3080) were performed on 

undisturbed and disturbed samples of the subsurface soils. 

These tests were performed to determine parameters for the 

calculation of the safe bearing capacity. The test is performed 

under saturated conditions at loads of 500 lbs./sq.ft., 1,000 

lbs./sq.ft., and 2,000 lbs./sq.ft. with results shown on Plate A. 

E. Consolidation tests (ASTM: D-2435) were performed on 

undisturbed samples to determine the differential and total 

settlement which may be anticipated based upon the proposed 

loads. Water was added to the samples at a surcharge of one 

KSF and the settlement curves are plotted on Plate B. 

F. The potential corrosive effects of the on-site soils to concrete are 

being determined in the laboratory. Test results and any further 

recommendations regarding concrete design will be provided in 

an addendum to this report. 

Conclusions and Recommendations 

Based upon our evaluations, the proposed development is acceptable from a 

geotechnical engineering standpoint. By following the recommendations and 

guidelines set forth in our report, the structures will be safe from excessive 

settlements under the anticipated design loadings and conditions. The proposed 

development shall meet all requirements of the City Building Ordinance and will 

not impose any adverse effect on existing adjacent structures. 

NorCal Engineering 
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It is recommended that site inspections be performed by a representative of this 

firm during all grading and construction of the development to verify the findings 

and recommendations documented in this report. Any unusual conditions which 

may be encountered in the course of the project development may require the 

need for additional study and revised recommendations. 

Site Grading Recommendations 

Any vegetation shall be removed and hauled from proposed grading areas prior 

to the start of grading operations. Any removed soils may be reutilized as 

compacted fill once any deleterious material or oversized materials (in excess of 

eight inches) is removed. All grading operations shall be performed in 

accordance with the attached "Specifications for Compacted Fill Operations". 

The upper ±12 inches of the encountered fill soils shall be removed to medium 

stiff native material, the exposed surface scarified to a depth of 12 inches, 

brought to the proper moisture content and compacted to a minimum of 90% of 

the laboratory standard (ASTM: D-1557-78) prior to placement of any additional 

compacted fill soils, foundations, slabs-on-grade and pavement. 

Grading for structures shall extend a minimum of 5 horizontal feet outside the 

edges of foundations or to a horizontal distance equal to the depth of fill placed, 

whichever is greater, where possible. Aeration and stabilization of the on-site 

soils may be necessary in some areas due to the existing high moisture 

contents. 

NorCal Engineering 
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It is possible that isolated areas of undiscovered fill not described in this report 

are present on site. If found, these areas should be treated as discussed earlier. 

A diligent search shall also be conducted during grading operations in an effort 

to uncover any underground structures, irrigation or utility lines. If encountered, 

these structures and lines shall be either removed or properly abandoned prior to 

the proposed construction. Care should be taken to provide or maintain 

adequate lateral support for all adjacent improvements and structures at all times 

during the grading operations and construction phase. Adequate drainage away 

from the structures, pavement and slopes should be provided at all times. 

Shrinkage and Subsidence 

Results of our in-place density tests reveal that the soil shrinkage will be on the 

order of 15 to 18% due to excavation and recompaction, based upon the 

assumption that the fill is compacted to 92% of the maximum dry density per 

ASTM standards. Subsidence should be 0.15 feet due to earthwork operations. 

The volume change does not include any allowance for vegetation or organic 

stripping, removal of subsurface improvements or topographic approximations. 

Although these values are only approximate, they represent our best estimate of 

lost yardage which will likely occur during grading. If more accurate shrinkage 

and subsidence factors are needed, it is recommended that field testing using 

the actual equipment and grading techniques should be conducted. 

NorCal Engineering 
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Temporary excavations in the site soils may be made at vertical inclinations up to 

5 feet in height. Temporary unsurcharged excavations in the existing site 

materials may be trimmed at a 1 to 1 (horizontal to vertical) gradient. In areas 

where soils with little or no binder are encountered, where adverse geological 

conditions are exposed, or where excavations are adjacent to existing structures, 

shoring, slot-cutting, or flatter excavations may be required. The temporary cut 

slope gradients given above do not preclude local raveling and sloughing. All 

excavations shall be made in accordance with the requirements of CAL-OSHA 

and other public agencies having jurisdiction. 

Slot-cutting per the A-8 method will be required during grading operations when 

excavations are made adjacent to the existing structures. Soils shall be removed 

adjacent to the buildings in alternating 10 feet long sections (A slots) while 

leaving 10 feet of soils (8 slots) in place against the building to provide support 

during excavation and recompaction operations. The 8 slots may be removed 

only after the A slots have been properly recompacted and lateral support for the 

existing building is restored. 

Foundation Design 

All foundation excavations may be designed utilizing the following safe bearing 

capacities for an embedded depth of 24 inches into stiff compacted fill or 

competent native soils with the corresponding widths: 

Width (ft) 
1.5 
2.0 
4.0 
6.0 

Allowable Safe Bearing Capacity (psO 

Continuous 
Foundation 

1500 
1575 
1875 
2175 

NorCal Engineering 

Isolated 
Foundation 

2000 
2075 
2375 
2675 
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A substantial decrease in the above bearing capacities will be necessary if the 

required compacted fill blanket is not provided beneath· foundations. Care 

should be taken to not impose any surcharge on the existing building footings by 

new foundations. 

A one-third increase may be used when considering short term loading from 

wind and seismic forces. All continuous foundations shall be reinforced with a 

minimum of one #4 bar, top and bottom. Isolated foundations shall be reinforced 

as recommended by the project structural engineer. 

A representative of this firm shall inspect all foundation excavations prior to 

pouring concrete. 

Lateral Resistance 

The following values may be utilized in resisting lateral loads imposed on the 

structure. Requirements of the Uniform Building Code should be adhered to 

when the coefficient of friction and passive pressures are combined. 

Coefficient of Friction- 0.35 
Equivalent Passive Fluid Pressure= 200 lbs./cu.ft. 
Maximum Passive Pressure= 2,000 lbs./cu.ft. 

The passive pressure recommendations are valid only for either competent 

native soils and/or compacted fill soils. 

NorCal Engineering 
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Resultant pressure curves for the consolidation tests are shown on Plate B. 

Computations utilizing these curves and the recommended safe bearing 

capacities reveal that the foundations will experience settlements on the order of 

3/4 inch and differential settlements of less than 1/4 inch. 

Retaining Wall Design Parameters 

Active earth pressures against retaining walls will be equal to the pressures 

developed by the following fluid densities. These values are for granular 

backfill material placed behind the walls at various ground slopes above the 

walls. 

Surface Slope of Retained Materials 
(Horizontal to Vertical) 

Level 
5 to 1 
4 to 1 
3 to 1 
2 to 1 

Equivalent Fluid 
Density (lb./cu.ft.) 

30 
35 
38 
40 
45 

Any applicable short-term construction surcharges and seismic forces should be 

added to the above lateral pressure values. All walls shall be waterproofed as 

needed and protected from hydrostatic pressure by a reliable permanent 

subdrain system. 

NorCal Engineering 
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Slab Recommendations 

All concrete slabs-on-grade shall be a minimum of five inches in thickness, 

reinforced with #4 bars at 24 inches on center, placed mid-height in the slab, and 

may be placed on approved compacted fill soils. Slab thickness may need to be 

increased based upon proposed loading conditions. A vapor barrier should be 

utilized in areas which would be sensitive to the infiltration of moisture. This 

membrane should be placed between a 4-inch thick select sand layer and not 

directly beneath the concrete due to the possibility of curling of the slab. 

Subgrade soils shall be moistened to 130% of optimum moisture levels 

immediately prior to pouring of concrete. All concrete slab areas to receive floor 

coverings should be moisture tested to meet all manufacturer requirements prior 

to placement. 

Preliminary Pavement Section Design 

The table below provides a pre~iminary pavement design based upon an 

estimated R-Value of 20 for the proposed development. Final pavement design 

should be based on R-Value testing of the subgrade soils near the conclusion of 

rough grading to assure that these soils are consistent with those assumed in 

this preliminary design. 

Flexible Pavement Section Design 
Type of 
Traffic 

Auto Parking 
Auto Drive/Circulation 
Medium Truck Access 

(GVW < 42,000 lbs.; 3 axle) 
Heavy Truck Access 

(GVW < 90,000 lbs.; 5 axle) 

Traffic Inches 
1n.d.ex Asphalt 

4 3.0 
5 3.0 

6 3.5 

7 3.5 

NorCal Engineering 

Inches 
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5.0 
8.0 

10.0 

14.0 
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Any concrete slabs utilized for heavy trucks and forklifts shall be a minimum of 

six inches in thickness and placed on approved fill soils recompacted to a 

minimum of 95% relative compaction. Any approved base material shall conform 

to Standard Specifications for Public Works Construction (Green Book) section 

200-2.4.2, fine designation, and should be compacted to a minimum of 95% 

relative compaction. 

It is recommended that traffic volumes and loadings be submitted to this firm for 

further evaluation to assure that the above recommendations are suitable for the 

planned site traffic conditions. 

Closure 

The recommendations and conclusions contained in this report are based upon 

the soil conditions uncovered in our test excavations. No warranty of the soil 

condition between our excavations is implied. NorCal Engineering should be 

notified for possible further recommendations if unexpected to unfavorable 

conditions are encountered during construction phase. It is the responsibility of 

the owner to ensure that all information within this report is submitted to the 

Architect and appropriate Engineers for the project. 

This firm should have the opportunity to review the final plans to verify that all our 

recommendations are incorporated. This report and all conclusions are subject 

to the review of the controlling authorities for the project. 

NorCal Engineering 
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A preconstruction conference should be held between the developer, general 

contractor, grading contractor, city inspector, architect, and soil engineer to 

clarify any questions relating to the grading operations and subsequent 

construction. Our representative should be present during the grading 

operations and construction phase to certify that such recommendations are 

complied within the field. 

The geotechnical investigation has been conducted in a manner consistent with 

the level of care and skill exercised by members of our profession currently 

practicing under similar conditions in the Southern California area. No other 

warranty, expressed or implied is made. 

NorCal Engineering 
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SPECIFICATIONS FOR PLACEMENT OF COMPACTED FILL 

Preparation 

Any existing low density soils and/or saturated soils shall be removed to 

competent natural soil under the inspection of the Soils Engineering Firm. After 

the exposed surface has been cleansed of debris and/or vegetation, it shall be 

scarified until it is uniform in consistency, brought to the proper moisture content 

and compacted to a minimum of 90% relative compaction (in accordance with 

ASTM: D-1557-78). 

Material For Fill 

The on-site soils or approved import soils may be utilized for the compacted fill 

provided they are free of any deleterious materials and shall not contain any 

rocks, brick, asphaltic concrete, concrete or other hard materials greater than 

eight inches in maximum dimensions. Any import soil must be approved by the 

Soils Engineering firm a minimum of 24 hours prior to importation of site. 

Placement of Compacted Fill Soils 

The approved fill soils shall be placed in layers not excess of six inches in 

thickness. Each lift shall be uniform in thickness and thoroughly blended. The 

fill soils shall be brought to within 15% of the optimum moisture content, unless 

otherwise specified by the Soils Engineering firm. Each lift shall be compacted 

to a minimum of 90% relative compaction (in accordance with ASTM: D-1557 -78) 

and approved prior to the placement of the next layer of soil. Compaction tests 

shall be obtained at the discretion of the Soils Engineering firm but to a minimum 

of one test for every 500 cubic yards placed and/or for every 2 feet of compacted 

fill placed. 

NorCal Engineering 
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The minimum relative compaction shall be obtained in accordance with accepted 

methods in the construction industry. The final grade of the structural areas shall 

be in a dense and smooth condition prior to placement of slabs-on-grade or 

pavement areas. No fill soils shall be placed, spread or compacted during 

unfavorable weather conditions. When the grading is interrupted by heavy rains, 

compaction operations shall not be resumed until approved by the Soils 

Engineering firm. 

Grading Observations 

The controlling governmental agencies should be notified prior to 

commencement of any grading operations. This firm recommends that the 

grading operations be conducted under the observation of a Soils Engineering 

firm as deemed necessary. A 24 hour notice must be provided to this firm prior 

to the time of our initial inspection. 

Observation shall include the clearing and grubbing operations to assure that all 

unsuitable materials have been properly removed; approve the exposed 

subgrade in areas to receive fill and in areas where excavation has resulted in 

the desired finished grade and designate areas of overexcavation; and perform 

field compaction tests to determine relative compaction achieved during fill 

placement. In addition, all foundation excavations shall be observed by the Soils 

Engineering firm to confirm that appropriate bearing materials are present at the 

design grades and recommend any modifications to construct footings. 

NorCal Engineering 
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APPENDICES 
(In order of appearance) 

Appendix A- Logs of Test Explorations 
*Logs of Test Explorations 1 to 15 

Appendix 8- Laboratory Analysis 
*Table I - Maximum Dry Density Tests 
*Table II - Expansion Index Tests 

*Plate A - Direct Shear Tests 
*Plate 8- Consolidation Tests 
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CDMIINATIDNS Dl' IIIOU' S'Ylti~'::.S 

Nor Cal Engineering 
SOILS AND GEOTECHNICAL CONSUL TA~"TS UNIFIED SOIL CLASSIFICATION SYSTEM 

Mlt 

&· 
t 
i 
I 
I 

' 

BOE-C6-0063617 



i-,.~ 
! 

18.2 

SAMPLE TlP£S 

~ 
Rock Core 

SundArd Split Spoon 

Ring Suple 

B 

OISCA.,T10H Of' SUISUAI'ACI MATERIALS 

O .___ SURFICIAL FIIJ.. SOILS WJ. th ballast 

- ---- --------------1 
NATIVE SOILS 

-r--._ CIAY, silty, sandy, reddish brown, stiff, very 

~ 
s~t---~ey, tan, dense, rroist 

-

10-

-
. ·-

15-

-
-
. 

20-
. 
. 
. 

25-

-

30-

-

35-L--~--------------------------------------~----

[!] Bult SM~tle 
Q] Jar SMple 

DATE DRILUD: 12/17/96 

EQUIJIIEIT USED: Backhoe 

&IDIDIATER LEYEL: Not encountered 

NorCal. Engi~eering 
SOILS AND GEOTECHNICAL CONSULTANTS 1..00 OF TEST EKPI.IJRATION # 1 

JIID.JECT 6 4 4 7 96 _L DATE 

BOE-C6-0063618 



' ') 

-

Ill ! l:-

ti'!:~--------------------------~ i ! n .. 1JUMIIWIY Al't'UU OM.Y Af nc I.OCIAnclllf ~ fMI eoNNII NG AT fMC n~tt ~ 
ll'lltWNCL -tuUAOI OOIIOmONI IIAY .. ,._ AT OTHIII WCAnONI AND MAY CMMOI 

- AT ntiS '-OCAnOM WITM ftll MMAGI 01 nWC. ntl OATA "'ISIIHTID IS A IIMfi'UIItCAfiOM 

1-,.~ 
! 

DISCAU1 nON 0, SUISUA,ACI MATERIALS 

0' ACTUAL CCIIIDmONI INCOUNTIIIU. 

~--~-----+----~--~--~ O~----~S~URF~~IC~IAL~~F~ILL~--~Loo~s-e-,--we~t-----------------~--­
-+---s--

19. 1 

SAMPlE TYPES 

~
Rock Core 

St.ndArd Split Spoon 

Ring ~le 

B -
5 

-
-

-
10-

-
. ·-

15-

-
-
-

20-

-
. 

25-
. 
. 
-

30-

. 

NATIVE SOILS 
CLAY, silty, sandy, dark brown, stiff, IIDist to 
very IIDist, change to light brown at 3. 5 ft., 
less clay content with depth 

35-L-----~--------------------------------------------------------------------------~------

[!] Bul t SUple 
Q] Jar SMple 

DATE DRILUD: 12/17/96 
EQUlPIDT USED: Backhoe 

&Jta~DMTER L£YEL: Not encountered 

NorCal. Engi:~teering 
SOn..s AND GEOTECHNICAL CONSULT~ u:x; OF TESI' EXPIDRATION #2 

6447 96 IMTE 

BOE-C6-0063619 



1-,.~ 
! 

OISCAII•nON Ofl SUISUA,ACI MATIAIALS 
J: -

ti'=~--------------------------~ :!f TMI ..,.....,.., ~~~ ~y 4f ftC I.OCAnOfl 0. fMI IGUNII IMO 4f fMC n11111 0. 

-
Of'IWNCL -IUUAGI OOMimOMI IIAY WJU 4f ontU U)CAnOMI AND IIIIAV ~~ 
4T fMI UM:AnOM wm. ftll MIMGI 011 n11111. 1'HI OATA ll'ttiUMTIO II 4 IIMPUI'ICAfiOH 
011 ~ OONCMTIOMI UICOUNTIIIID. 

~--_.----~----~--~~0-+--~~~~~--~--------------------------~----FIIL SOilS 

SNIU TYPES 

~
Rock Core 

suncard Sp 11 t Spoon 

Ring Salple 

s-

. 

. 
10-

-
-
-

. ·-
15-

-
-
-
-

20-

. 
-
. 

25-

-
--

30-
. 

. 

r-- Silty CLAY with gravel, brown, soft, wet 
~ 
NATIVE SOilS 

ClAY, silty, dark brown, stiff, very rroist 

35-L---L-------------------------------------~----~ 

[!) Bu 1t Slllp 1 e 

QJ Jar ~1e 

DATE DRIU£0: 12/17/96 
EQUIPIEIT USED: Backhoe 
UOliiJIMTER LEVEL: Not encountered 

NorCal. Engi~eering 
SOILS AND GEOTECHNICAL CONSULT~ u.x; OF TEST EXPIDRATION #3 

~ 6447 96 I DATE 

BOE-C6-0063620 



>-

Ill ~- 1-;- >-~ 
! 

16.8 107.7 

15.3 113.8 

19.0 103.3 

20.2 104.5 

17.7 105. 1 

16.6 106.7 

SAMPLE TYPES 

~
Rack Core 

St.tnanl Split Spoon 

Ring Sillple 

! 
i 
R 

R 

R 

R 

R 

R 

-
DISCAI,.TION Ofl SUISUAfiACI MATIAIALS 

:1:-

li §~ nu :IUIIII&AA't -'"UU OM.Y 11.1 ntl UMAnON 01 fMI aotiUNCI NfO Af ntl 'nMI 01 
OIIIWNO. -IUUAOI OIIIIDmONI IIAY OI,U Af cmtU '-OCAnONI AHD .. AY ~AHCII 
•T 'I'MII '-OCAnON WITM 'nil MIMU 0111 nuc. 'nil OATA ""lllltTIO II A IUI~ICAfiOfl 
0' ~ CONDmONI INCOUNTIIIU. 

0 
SURFICIAL FILL SOILS - IDose, wet with gravel r-- ----- CLAY, silty, dark brown, stiff, very moist to 

wet, slight decrease in moisture content 
- with depth, broke old 6" sewer line at 2.5 ft. 

s- CLAY, sandy, tan, stiff, moist 

-
SILT, clayey with some sand, tan, stiff, moist -

10-

-
.. 

15-
. 

-
. 

20-
. 
. 
. 

25-
. 
-. 
. 

30-

-

35-L----L-------------------------------------------------------~--------

[!] Bul t Slllple 

Q] Jar Sulp1e 

DATE DRiu.ED: 12/17/96 
EQUIPIEIT USED: Backhoe 

6AOliiiiATER LEVa: Not encountered 

NorCal. Engi~eering 
SOn.s AND OEOTECHNICAL CONSULT~ ux; OF TEST EXPI.DRATION #4 

6447 96 I DATI 

BOE-C6-0063621 



-,.. 

IU 
! DI!SCA.,nOH Ofl SUISUAJifACI! MATERIALS 

~- i- J: - ~~ 
i i~ §- ,..~ nu IUMfilo1IAY ~U O..Y 14'1 fMII.OCAnot Oft Ml ICNNG NIG AT fMC n ... Oft !~ ! C.IWNCL -.uuAOI OONOmOitl IIAY WIIU AT Gntllt \.GCAnOitl ..,.D .. AY CMMcll 

AT Ml \.GCAftOM 'MTN ftC M.IMGi 011 nc TMI OATA "'IIUITIO II A II~ICAfiOft 
011 ~ CONOmo.a INCOUMTIIIIID. 

0 SURFICIAL FILL SOILS - Loose, wet w1 th root 
-~ ~ructures, occasional gravel 

CLAY, silty, sandy, dark brown, stiff, moist 

14.6 108. 1 R 
to very moist, increase in density at 3ft., . very stiff at 4 ft • 

s-

14.9 106.4 R 
SILT, clayey with sand, tan, stiff, moist 

. 

10 

-
-
-
-

15-

-
-
-
-

20-
-
-
-

25-

-
-
-

30-
. 
-

35 

SAMPU TlPES DATE DRILLED: 12/17/96 m RackCoro ~ Bult Slllple EQUIPIEIT USED: Backhoe 
StandArd Sp 11 t Spoon Jar Slllple UOtiDIATER L£YEL: Not encountered 
Ring Saple 

NorCal. Engi~eering 
SOn.s AND OE01'ECHNICAL CONSULTANTS ux; OF TEST EXPIDRATION #5 

fliD.JICT (DATE 

BOE-C6-0063622 



,.. 

1-,..~ 
! 

15.2 109.0 R 

14.7 107.2 R 

SAMPlE TYPES 

~
Rock Core 

SbndArd Sp 11 t Spoon 

Ring SMple 

OI!SCAiflnOH 0, SUISUAI'ACI! MATERIALS 

FIIL SOILS 
~ SAND, clayey and base material, brown, very 

~d,_mo_s_t __ _ 

NATIVE SOILS 

5 ....f----I___;C:.;:IAY, silty, sandy, dark brown, stiff rmi ~t . 

. 
SILT, clayey with some sand, tan, stiff, moist 

10 
-
-
-

. ·-
15-

-
-
-
-

20-

-
-
. 
. 

25-
. 
-

30-

-
. 

35-L--L---------------------------------------------------_.-----~ 

(!) lu 1t Slllp 1 e 

QJ Jar SU!ple 

DATE DRILLED: 12/17/96 
EQUIPIEIT USED: Backhoe 
CIOII*AltR LEYEL: Not encountered 

NorCal Engineering 
SOn.s AND GEoTECHNICAL ·coNSULT~ u:x; OF TEST EXPIJJRATION #6 

6447 96 (DATI 

BOE-C6-0063623 



) 

i-,. ~ 
! 

OI!SCAI,nON Ofl SUISUAfiACI! MATIAIALS 
J: -

tj_~--------------------------~ ~ - nu IUMIIIAAY """U OM,.Y Af fM1 LOCAnON Of' ntll IONNII N1D 4f fMC n ... Of' 

-

OltiWNIL -IUIU'ACI OOMOrf'IOII IMY OIIPU 4f GfMIR U)C.AnOII AND 1114Y CMMGt 
4T TMIS U)C.AnOI """fltl MIIACII Of' nYC. fMC OAT4 "'CIIMTID IS 4 IIIIII'UIIICATIOft 
Ofl AC:NA&. OO..OmOIS INCOUNTIIIIO, 

~--~----+---~--~--~0-+---T~~~~~~~--------~----~------~~-­Base Material - Brown, very dense, damp 

16.8 

16.4 109.2 

16.4 108.7 

15.9 104. 1 

SAMPlE TYPES 

~
Rock Core 

sunard. Sp 11 t Spoon 

Ring SMiple 

B 

R 

R 

R 

r----~ ------------~ 
• f'...... FILL SOliS 

s-

I " CLAY, silty with same sand, dark brown, stiff, 
·~st to very moist with concrete p-i-ec_e_s __ --1 

NATIVE SOILS 
ClAY, silty with sand, dark brown, stiff, very 

_ moist, lighter brown color at 4 ft. 
f.-- ------1 

SILT, clayey with sand, tan, stiff, moist -
10-

-

- ' 

. ·-
15-

20-

. 

. 
25-

. 

. 

-
30-

. 

35-L---L------------------------------------~---

[!) Bul t Saple 
Q] Jar Suple 

IMTE DRlU£D: 12/17/96 
EQUIPIEIT USED: Backhoe 

UOIIDIATER l£YEL:Not encountered 

N orCal Engineering 
son..s AND GEoTECHNICAL ·coNSULT~ ux; OF TEST EXPIDRATION #7 

6447 96 I DATE 

BOE-C6-0063624 



,.. 

Ill ~- i-~- ,..~ 
! 

20. 1 

17.2 

15.9 

SNIIlE TlP£S 

~
Rock Core 

Sunard Sp 11 t Spoon 

Ring Saple 

! 
! 
B 

B 

B 

:1:-

§~ 

0 

-

s-

-

10-

-
-

. ·-
15-

-
-
. 

20-
. 
. 
. 
. 

25-

-
·-
-

30-

-

-
OISCAII•nON Of' SUISUA,ACI MATERIALS 

§.:: 
nu IUMMAAY AII'UU OM.Y Ar rM1 I.OCAnot 1W rMI ICNNO Nf/0 4f fMC nMC 1W !~ OfiiWNO. -euuAOI CIOIIOmOIII IMY WPU 4f ontiR U)CAnOIII AND .. 4Y CMMICII 
AT nGI I.OCAnOII WITM ftll ~ Ofl nwc. ntl OAT4 ""II ... TIO II 4 Slfii"-WICATIOfll 
0' ~ COMDITIOIII INCOUNTIRU. 

Base Material, brown, dense, rroist -
CLAY, silty with sand, brawn, stiff, very 
moist to wet, lighter brown color at 4 ft. 

SILT, clayey, sandy, tan, stiff, moist 

35-L-----L------------------------------------------------------------------------~-------

[!)Bulk ~le 
m Jar ~le. 

DATE DRILUD: 12/17/96 
EQUIPIEIT USED:Backhoe 
UIOIIDfATER L£YEL: Not encountered 

NorCal. Engi~eering 
SOn..s AND GEOTECHNICAL CONSULT~ u:x; OF TEST EXPIDRATION #8 

6447-96 I DATI 

BOE-C6-0063625 



ill ! 1:-

t~-~--------------------------~ i l! - nu IUMMAAY Allt'UU OM.Y AI nt1 UM:Anol OP TMI acNNG AMG AT fMC n .. a OP 
OI'IWNO. ..._,AOI OCIIIIITIOMI 114Y WPU AT Gl'MIIII t.OCAnONI ANO ..... ., CMNIOI 

- AT TM:I LOCAnOM WITM ntl MaiMI 011' n• T'HI OATA "'IIIJtTID II 4 IIW\WICATION 

DISCAI,nON 0, SUISUAJifACI MATERIALS 

0' AC1I'UM. CIONOfTIOMI INCOUNTIR&D. 
~---+----~----~--+-~0-+~~~~~~~~~~--~----~------------~----1---.- Base Material, brown, loose, moist 

17.0 107.1 R - ~ ----------4 
• CIA.Y, silty with sand, dark brawn, stiff, moist 
-

16.8 106.4 R 

s- SILT, clayey \¥ith sand, tan, stiff, moist 
-
-

15.7 105.9 R . 
-

15.5 106.0 R · 10-

-

-
. ·-

15-
. 
-
. 
. 

20-
. 
. 
. 
. 

25-
. 

-
30-

. 
35-L---L ............... --------------------------------------------------_.-----~ 

SAMPlE TlP£S 

~
Rock Core 

sunard Sp 11 t Spoon 

Ring Salple 

(!} Bulk Slllple 

Q] Jar Slllp1e 

NorCal. Engi~eering 
son.s AND GEOTECHNICAL CONSULT~ 

6447 96 I DAn: 

DATE DRIUED: 12/17/96 
EQUIPIEJIT USED:Backhoe 

&IOIDIATER L£YEL: Not encountered 

ux:; OF TEST EXPI.DRATION #9 

BOE-C6-0063626 



-
OISCA.,nOH 011 SUISUAIIACI MATERIALS 

J: -

ti_~--------------------------~ ! - nu IJUIIIIIWIY Al'f'UII 0.1' 11.1 fMI '-OCATIOI Oft I'MI IGN...a NfO AT fMC nW~ Oft 
c.IIWNG. -IUUIIOI OOMOITIOMI U.Y WPU AT OfMU U)CAnONt AND lllAY CMMGI 
AT ntiS '-OCAnOM WITH fMI MIIAGI 011 nUl. '"I DATA ""IIIMTIO II A II~ICAf!OH 
01' ACTUA&. OOMOmOMI INCOUMTIIIU. 

~--_.----4-----~--+--4-0~~~~----~------~~~------------------~----
---- ~vel on tar ( 1 /2_"_) ----

SNIU TlP£S 

~
Rock Core 

St.nard Sp 11 t Spoon 

Ring Sillple 

"' FILL SOILS 
. SILT, sandy with clay, tan, medium stiff, dry, 

~~t structures not_ed ____ _ 

5 - r-......_ NATIVE SOILS . 
_' ~~silty with sand, brown, very stiff, :rroist 

10-
I 

-
-
-

15-

-
-
. 

20-
. 
. 
. 

25-
. 
-

30-

. 
35-L---L-----------------------------------_. ___ ___ 

(!] Bulk SMple 

Q] Jar Sulple 

DATE DRIU.ED: 12/17/96 

EQUIPIEIT USED:Backhoe 
SIOIIIDMTER L£YEL: Not encountered 

Nor Cal . Engi~eering 
son.s AND GEOTECHNICAL CONSULT~ ux; OF TEST EXPIDRATIOO # 1 0 

6447 96 LDATE 

BOE-C6-0063627 



1-,.~ 
! 

OISCA.,nON 011 SUBSUAFACI! MATIAIALS 
~­

tS~~--------------------------~ ! nu IUMMAAY .V.UU OM.Y Ar nt1 LOCAnOM CW fMI IONNG llM/0 AT ntc n .. l CW 

-

DI'IWNCL. -IUUAOI OONOITIONI IMY WPIII AT GTMIA \.OCAnOMI AltO .. AY CMMCit 
4T fMI LOCAnON wmt nil M1MG1 011' nYC. ntl DATA "'II ... TID II 4 IIW\WICAfiON 
0' AC'NAI.. OONOmOMI INCOUNYIIIID. 

~--~----4-----~--+-~o-+---,~----~--~--~~---------------------+----Pea gravel on tar ( ~") 7.6 B 

16.4 108.2 

15.1 105.1 

SMPL£ TlP£S 

~
Rock Core 

Sunard Sp 1 1 t Spoon 

Ring Sillple 

R 

R 

~ FILL SOilS 
• SILT, clayey with sand, brown, stiff, dry to "'dmnp---

5-1---. CIA~, silt~ with sand, brown, stiff to very 
~ s~1s_t __________ _ 

· SILT, clayey, tan, stiff, moist 

. 
10-

-

. 
. . ·. 

15-
. 

20-

. 

. 
25-

. 

. 
-

30-

-

-

Js-L---L---------------------------------------------------~-------

[!] Bulk SMiple 

Q] Jar Sulple 

DATE DRIU£D: 12/17/96 
EQUIPIUT USED:Backhoe 
&IOIDIATER L£YE1..: Not encountered 

NorCal_ Engi~eering 
SOn.s AND GEOTECHNICAL CONSULT~ :u:x; OF TEST EXPIDRATION # 11 

6447 96 IMTI 

BOE-C6-0063628 



i-,.~ 
! 

Of!SCAIIInON Ofl SUISUAFACI! MATf!AIALS 
:~:­

£~-~--------------------------~ :!S - n ... IUMIIIAAY ~- OM.Y A1 ftC '-OCAfiON Of' I'Ma IOIUNII NfO AT fMC nq Of' 
DI'IWNCL -IUIWACI OOMOmOMa IIA'f' 01"111 AT ontU '-OC:AnOMt AND .. AY CMANOI 
AT I'MS I.OCAnOM wtTM ntl MilAM 011 nYI. ntl OATA "'IIINTIO IS A SIMI'UJIICATIOH 
011 AC:NAL OOMDmOMa INCOUNTIIIID. 

~---+----~----~--+-~0~~~------~------~~--------------------~----_1-- .. ~ravel on tar ( ~-·-· )----

SAIIU TYPES 

~
Rock Core 

suncard Split Spoon 

Ring Salple 

- NATIVE SOILS 
. ClAY, silty with sand, dark brown, stiff, rroist 

-
s-

- SILT, clayey with some sand, tan, stiff, rroist 

-
-

10 

-
. 
-

. ·-
15-

. 

. 
-. 

20-
. 
. 
. 
. 

25-
. 
-

-
30-

-
-

35-L---L-------------------------------------~-----

[!] Bul t s.ple 

Q] Jar ~le 

DATE DRILUD: 12/17/96 
EQUIPIEJIT USED:Backhoe 

&IOIDIATER LEYEL: Not encountered 

NorCal. Engineering 
SOn-S AND GEOTECHNICAL CONSULT~ 100 OF TEST EXPIDRATION # 12 

6447 96 (MTI 

BOE-C6-0063629 



OISCAIPnOH Of' SUISUA,ACI MATERIALS 
: -
t~-~--------------------------~ ! - n.!l IUMIIIAAY AIINII O.Y 1111 ftC I.GCAnot M I'MII IOIUNO NfO AT I'MI n .. l M 

ll'ltWNCL -IUIWACI OOMIITIONI IIAY WPU AT GneU ~.GCAnONI AltO .. AY CMNtGt 
41' n.!8 t.OCAnON Wl'ftl "- MIIAQI 01 n• I'MI DATA ""IIINTIO II A IIWU!'ICAfiOH 

-

~--~~--~----~----+-~ O-i~o'-~~~~~--om--•_•~u~·-~~~-T~·~~~·~~----------------------~--~ 
-~ ~avel on tar(~") ____ _ 

16.0 106.0 

SAMPlE TYPES 

~
Rock Core 

sunant Sp 1ft Spoon 

Ring Salple 

R 

• " FILL SOILS 
~~Y, sandy, silty with minor organic debris, 
I ~awn, medium stiff, rroist 

5 -I"" NATIVE SOILS 
~ CLAY, silty with sand, dark brown, stiff, 

. ~ist, lighter brawn color at 4 ft_. ____ _. 

~r--~, brown, stiff, moist 

10-

-

15-
. 

. 

. 
20-

. 

. 

. 

25-

. 

. 

. 
30-

. 

. 
-
. 

Js-L--L----------------------------~-----

[!] lult SMple 

QJ Jar SMp1e 

DATE DRILL£D: 12/17/96 

EQUlPIEIT USED:Backhoe 

GIIOliDIATER LEY£L: Not encountered 

Nor Cal . <Engineering 
son.s AND GEOTECHNICAL CONSULT~ ux; OF TFST EKPIDRATION # 13 

6447 96 I MTE 

BOE-C6-0063630 



,.. 

Ul ~- 1-
~- ,..~ 

! 

18.8 110.8 

17.7 
15.3 106. 1 

16. 1 105.9 

14.3 107.2 

12.9 110. 1 

! 
i 
R 

B 

R 

R 

R· 

R 

z: -

i~ 
0 

s-

-

-
10-

-

-
-

15-

. 

. 

OISCAiflnON OP SUISUA,ACI MATERIALS 

§.: 
n111 IUIIIIAA't Al'f\IU OM.Y 4'f TMII UICAT'ION CW fMI IQIIUNII AlfO Af fMC nMC CW !~ DI'IW...a. -IUUACI OOMOmOMI IIAY WPU AT cmtiA '-OCAT'IONI .-..o IIA'f' CMMGI 
4T fMI) LOCATION WIN TIC ~ 01 n .... rHI OATA NIIIHTIO II A IIIIIIPUI'ICAfiCH 
01' AC'I'\IAL CIQMOmONa INCOUNTIRU. 

311 Asphaltic Concrete over 2 11 Base Material --~ -----=-FILL SOILS 

~' 
~Y, sandy, silty, dark brown to brown, rroist, 

ry stiff 

NATIVE SOILS 

~'silty, sandy, dark brown, moist, very 
tiff 

' 
~Y, sandy,· brown, damp, very stiff 

SILT and SAND, clayey, light brown, moist, 
stiff, slight decrease in clay with depth 

SAND, fine grained, silty, tan, dense, moist 

12.8 112.0 R ~-r---~----------------------------------------------~--------------------~ 

SWl£ TYPES 

~
Rock Corw 

StAnard Split Spoon 

Rfng Salple 

. 
25-

-
-

30-

-
. 

35-L----~----------------------------------------------------------------------~----

[!) Bulk Sulple 

QJ Jar S.le 

DATE DRIUED: 1/2/97 
EQUIPIEJIT usmflollow Stem Auger 

&IOIDMTER l£YEL: Not encountered 

NorCal. Engineering 
SOILS AND OEOTECHN'ICAL CONSULT~ 

UXi OF TEST EXPI.DRATION # 14 

6447-96 IMTE 

BOE-C6-0063631 

-



1-)o~ 
! 

OI!SCAifiTION Ofl SU8SURFACI! MATI!AIALS 
X­

t~-~--------------------------~ ! - nu ~y Allt'UU OIA.Y lor fMI UM:Anot Of' I'MII IONNO liMO AT I'MI n1111 Of' 

-

Of'IWNG. -IUUAOI OOMDmO..I liMY 011'111 AT OI'MU u:teAnOHt AND IIIAY CMMQI 
AT I'MS I.OCAftO.. wrnt ntl ~ 01' n1111. I'HI OATA ""IIIMTIO II A IIMfi\JIIICAfiOH 
0111 ACTUAL COMOmCMa IMCOUNTIIIID. 

~--~----~----~--~~o-+--~~--~~~~----------~~--~~~~--~----1---._ 3" Asphaltic Concrete over 2" Base Material 
·:-..... ----: 

12.2 105.9 

12.9 107.1 

SAMPL£ TlP£S 

m 
Rock Core 

Sundard Sp 11 t Spoon 

Ring Salple 

R 

R 

I "' FILL SOliS 
~1 ty ClAY, sandy, brawn, rroist, s_t_i_f_f ___ ~ 

• ~ NATIVE SOIIS 
5 ~~ 'j~~Y, silty, sandy, dark brawn, rroist, stiff 

• ~Y, sandy, brown, rroist, very st1_· f-f-----+ 

SILT and SAND, clayey, light brown, damp, 
- - _ ~f, decrease in clay with depth 

10- -
~ SAND, fine grained, silty, light brown, damp, 

- ~~dense 
'----------------------------------+ -

15-

-

20-
. 
-
-

25-
. 
-
. 
-

30-

-
-

35-L----L------------------------------------------------~-----

(!} Bulk SUiple 

Q] Jar ~le 

DATE DRILUD: 1/2/97 
EQUI..-.T USED: Bellow Stern Auger 
&IOIDIATER I.£VE1.: Not encountered 

NorCal. Engineering 
SOU..S AND GEOTECHNICAL CONSULT~ 100 OF TEST EXPIDRATION # 15 

6447 96 IMTE 

BOE-C6-0063632 



January 14, 1997 Project Number 6447-96 

APPENDix B 

NorCal Engineering 

BOE-C6-0063633 



) 

January 14, 1997 

Sample 

1 @ 0-2' 

14@ 1-3' 

TABLE I 
MAXIMUM DENSITY TESTS 

(ASTM: D-1557-78) 

Optimum 
Classification Moisture 

CLAY, silty, sandy 13.5 

CLAY, silty, sandy 14.5 

TABLE II 
EXPANSION INDEX TESTS 

(U.B.C. STD. 29-2) 

Sample Classification 

1 @ 0-2' CLAY, silty, sandy 

14@ 1-3' CLAY, silty, sandy 

NorCal Engineering 

Project Number 6447-96 

Maximum Dry 
Density (lbs./cu.ft.) 

118.0 

119.0 

Expansion 
~ 

70 

62 
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0 500 1000 1500 2000 

~l STRESS (PSF) 

BORING DEPTH • c DRY 
SYIIlOL DENSITY NlJtBER (FEET) kDEGREES 1 {PSF) (PCF) 

X 4 2.0 27 375 107.7 
0 6 3.0 24 450 109.0 
/::;. 11 3.5 29 400 108.2 
0 14 2.5 26 450 110.8 

MOISTURE 
CONTENT 

(%) 

16.8 
15.2 
16.4 
18.8 

NOTE: TESTS PERFORMED ON SATURATED SAMPLES UNLESS SHOWN BELOW. 
( FM) FIELD MOISTURE 

2500 

TESTS PERFORMED ON UNDISTURBED SAMPLES UNLESS SHOWN BELOW. 
( R} SAMPLES REMOLDED AT 90% OF MAXIMUM DRY DENSITY 

NorCal Engineering 
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DIRECT SHEAR TEST RESULTS 
Plate A 
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-2 I 1 1 1 I I 
IIOTE: WATER ADDED AT NORMAL 

PRESSURE AT 1.0 KSF 

0 ... 
---,~ -~ ~ ~ ~ "~'' -.. -- """ ~>·. 1- -~-, "~ ~ ... 

··~ 
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! r- r\.. " >-!) v; 4 '• 
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i\'\ 
"-

i 1/ ~ 
~ 

1'-

\ " 'f 

6 

8 

10 
0.1 0.5 1.0 5 10 20 40 

ftOIIMl PRESSURE ( KSF) 

8011116 DEPTH DRY MOISTURE LIQUID PLASTICITY 
SYJIIOL IUIIER {FEET) DENSITY COOEIIT LIMIT INDEX 

(PCF) (S) (S) {S) 

I 4 7.5 104.5 20.2 
0 7 5.0 109.2 16.4 
1:.. 9 10.0 106.0 15.0 
0 

CCMPRESSION (fill) FIELD MOISTUIIE - 110 IMTER ADDED 

--- REBOtll) {R) SNFLE REMOLDED AT 90S OF MilD DRY DENSITY 
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